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DETAILED ACTION 

This action, dated October 25, 2004, is in response to Applicant's amendment, filed July 7, 
2004. Claims 1-16 are pending. 

Claim Objections 

1. Claims 13 and 16 are objected to because of the following informalities. 

a. On line 1 of claim 13, replacing "1" with -8— is suggested so that the claim is not a 
repeat of claim 6. Claim 13 will be interpreted as being dependent on 8 in the prior art 
rejections below. 

b. On line 3 of claim 16, replacing with is suggested. 
Appropriate con ection is required. 

aaim Rejections - 3S USC§ 103 

2. The following is a quotation of 35 U.S.C. 103(a) wliich forms die basis for all obviousness 
rejections set forth in this OflBce action: 

(a) A patent may not be obtained diou^i die invention is not identically disclosed or described as set forth in 
secdon 102 of this tide, if die differences between die subject matter sou^t to be patented and die prior art are 
such diat die subject matter as a whole would have been obvious at the time die invention was made to a person 
-having ordinary skill in the art to which said subject matter pertains, .Patentability shall not be negatived by. die . 
manner in which die invention was made. 

Claims 1, 2, 5-9 and 12-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yoo et al (hereafter Yoo) (US 6,09 1 ,691) in view of Katayama (US 6,20 1 ,780) . 

In regai d to claim 1, Yoo discloses an optical head for scaoning a first optical record carrier 
including a first information layer and a first transparent layer having a first thickness and for 
scanning a second optical record carrier including a second information layer and a second 
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transparent layer having a second thickness different from the first thickness (Fig. 8A, elements ^ 
30 A and 30B), the head including a radiation source for generating a first radiation beam having a 
first wavelengtli and a second radiation beam having a second wavelength different from die first 
wavelengdi (Fig. 8A, elements 41 and 45 and Col. 11, lines 1-5), the second radiation beam 
including a central sub-beam (Fig. 2B, portion of die second radiation beam that travels dirough 
elements Al and A2) and an outer sub-beam (Fig. 2B, portion of the second radiation beam that 
travels through element A3), an optical system for converging the first radiation beam through die 
first transparent layer to a focus on die first information layer and for converging die second 
radiation beam through the second transparent layer to a focus on the second information layer 
(Fig. 8A, element 20, 20'), and a detection system for receiving radiation of the first and second 
radiation beam from the information layer and including a photo-sensitive area arranged in a 
detection plane (Fig. 8A, element 43), die optical system including an optical element having a 
non-periodic phase structure (Figs. 2C and 2D, element A2), the phase structure including a 
concentric area and inducing a wavefront deviation in the central sub-beam that compensates the 
difference in spherical aberration due to the first and second transparent layer (Fig. 3A), 
characterized in that the optical element is transpai ent for the first radiation beam, the central 
sub-beam and die outer sub-beam (Figs. 2A and 2B), and that the wavefront deviation induced in 
the second radiation beam is such that, when the focus of the central sub-beam is located on the 
second information layer, the radiation of the central sub-beam and the outer sub-beam form a 
central intensity distribution (Fig. 11, elements Bl and B2) and an outer intensity distribution (Fig. 
11, element B3), respectively, in the detection plane, die central intensity distribution and the outer 
intensity distribution being separated by a substantially dark ar ea (Fig. 1 1), and the photo-sensitive 
area captures radiation of substantially only the central distribution (Col. 10, lines 30-42). The 
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examiner interprets the phase structure of Yoo as being non-periodic because it does not have 
maiked or repeated cycles. In addition, die examiner notes diat the optical system of Yoo 
approximates a flat wavefront deviation in the first radiation beam except in the area of A2 as 
shown by Figure 2A and that die focal point of the first radiation beam is optimized where the flat 
wavefront deviation is approximated (CoL 4, lines 56-59). Yoo does not disclose that the phase 
structure includes a plurality of concentric ai eas mducing a wavefront deviation in the first radiation 
beam that globally approximates a flat wavefront deviation. 

Katayama discloses a non-periodic phase structure that mcludes a plurality of concentric 
areas (Fig. 6a) inducing a wavefront deviation in die first radiation beam diat globally approximates 
a flat wavefront deviation (Col. 11, lines 63-66) and inducing a wavefront deviation in die second 
radiation beam diat compensates die difference in spherical aberration due to die first and second 
ti ansparent layer (Fig. 7) . 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to replace die concentric ai ea of Yoo widi die plurality of concentric areas of 
Katayama, the motivation being to better compensate die difference in spherical aberration due to 
the first and second transpar ent layer (as shown by comparing Fig. 7 of Katayama and Fig. 3A of 
Yoo) and for die flat wavefront deviation to be globally approxirnated so that die focal point of die 
first radiation beam is globally optimized. 

In regard to claim 8, Yoo discloses an optical head for scanning multiple record carrier 
types, die head including a radiation source (Fig. 8A, elements 41, 45 and 46) for generating a first 
radiation beam having a first wavelengdi and a second radiation beam having a second wavelengdi 
different from die first wavelength (Col. 11, lines 1-5), die second radiation beam including a 
centi al sub-beam (Fig. 2B, portion of die second radiation beam diat travels dirough elements Al 
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disclose that the phase structure includes a plurality of concentric ai eas inducing a wavefront 
deviation in the fust radiation beam that globally approximates a flat wavefront deviation. 

Katayama discloses a non-periodic phase structure that includes a plurality of concentr ic 
ar eas (Fig, 6a) inducing a wavefront deviation in the first radiation beam that globally approximates 
a flat wavefront deviation (Col. 11, lines 63-66) and inducing a wavefront deviation in the second 
radiation beam tiiat compensates die difference in spherical aberration due to die first and second 
transparent layer (Fig. 7). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to replace the concentric area of Yoo with die plurality of concentric areas of 
Katayama, tlie motivation being to better compensate die difference in spherical aberration due to 
the first and second tr ansparent layer (as shown by comparing Fig. 7 of Katayama and Fig. 3A of 
Yoo) and for the flat wavefront deviation to be globally approximated so tiiat die focal point of die 
first radiation beam is globally optimized. 

In regar d to claims 2 and 9, Yoo discloses diat die photo-sensitive area has an edge 
arranged in the dark area of the intensity distribution (Fig. 11). 

In regard to claims 5 and 12, Yoo discloses die phase structure introduces a defocus in die 
outer sub-beam (Fig. 2B,*element.A3).. The examiner notes that die focus of the light going 
through the A3 portion of die phase structure deviates from the accurate focal point and is dierefor 
defocused by die phase structure. 

In regard to claims 6 and 13, Yoo discloses the axial distance between die focus of the 
centr al sub-beam and die focus of die outer sub-beam is at least 12.5 um (Fig. 2B). The examiner 
notes that die axial difference between the focus of the central sub-beam (Fig. 2B, portion of die 
second radiation beam diat travels dirough elements Al and A2) and the focus of the outer sub- 
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and A2) and an outer sub-beam (Fig. 2B, portion of the second radiation beam that ti avels through 
element A3), an optical system (Fig. 8A, element 20, 20') for converging the first radiation beam 
upon a first media type (Fig. 8A, element 30A) to a focus and for converging the second radiation 
beam tiirough upon a second media type (Fig. 8 A, element SOB), the optical system including an 
optical element (Figs. 2C and 2D, element A2) having a non-periodic phase structure, the phase 
structure mcludmg a concentric area and inducing a wavefront deviation in the central sub-beam 
that compensates the difference in spherical aberration due to the first and second media types 
(Fig. 3A), wherein the optical element is tiansparent for die first radiation beam, the central sub- 
beam and the outer sub-beam (Figs. 2A and 2B), a detection system (Fig. 8A, element 43) for 
receiving radiation of the first and second radiation beam from the first and second media types 
including a photo-sensitive ar ea arranged in a detection plane, and wherein die wavefront deviation 
induced in the second radiation beam is such ttiat, when the focus of die central sub-beam is 
located on die second infoimation layer, the radiation of die central sub-beam and die outer sub- 
beam form a centr al intensity distribution (Fig. 1 1, elements Bl and B2) and an outer intensity 
distribution (Fig. 1 1, element B3), respectively, in the detection plane, die central intensity 
distiibution and the outer intensity distribution being separated by a substantially dark area (Fig. 
1 1) and the photo-sensitive area captures radiation of substantially only the central distribution 
(Col. 10, lines 30-42). The examiner interprets the phase structure of Yoo as being non-peiiodic 
because it does not have marked or repeated cycles. In addition, the examiner notes that the 
optical system of Yoo approximates a flat wavefront deviation in die first radiation beam except in 
the area of A2 as shown by Figure 2A and that the focal point of die first radiation beam is 
optimized where the flat wavefront deviation is approximated (Col. 4, fines 56-59). Yoo does not 
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beam (Fig. 2B, portion of the second radiation beam that travels through element A3) appears to 
be on die magnitude of many times larger dian 12.5 um. 

In regard to claims 7 and 14, Yoo discloses a device for scanning two types of optical 
record carrier, the device including an optical head according to Claim 1 (Fig. 8A) that includes a 
four segment light detector (Fig. 1 1). Yoo does not disclose an information processing unit for 
error correction. 

Katayama discloses an information processing unit for error correction that process data 
from a four segment light detector and generates a focus and tracking error signals (Col. 19, lines 
12-22). 

Therefore, it would have been obvious to one of ordinary skill in die ai t at the time die 
invention was made to include in die device of Yoo die information processing unit of Katayama, 
the motivation being to generate focus and tracking error signals to correct errors in focusing and 
tracking. 

In regard to claim 15, Katamura discloses diat die phase stiTicture compensates for 
spherical aberrations in the central sub-beam due to different media types (Fig. 1 and Fig. 7 and 
Col. 12, lines 25-28). 

In regaid to claim 16, Katamura discloses that the phase structure compensates for 
spherical aberrations in die central sub-beam due to the first and the second transparent layers 
(Fig. 1 and Fig. 7 and Col. 12, lines 25-28). 
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Allowable Sulgect Matter 

3. Claims 3, 4, 10 and 1 1 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

In regard to claim 3, none of the references of record alone or in combination disclose or 
suggest an optical head for scanning a first optical record carrier including a first information layer 
and a first transparent layer having a first thickness and for scanning a second optical record carrier 
including a second information layer and a second transparent layer having a second tliickness 
different from the first thickjiess, the head including a radiation source for generating a first 
radiation beam having a first wavelength and a second radiation beam having a second wavelength 
different from the first wavelength, the second radiation beam including a central sub-beam and an 
outer sub-beam, an optical system for converging the first radiation beam through the first 
transparent layer to a focus on the first information layer and for converging the second radiation 
beam dirough the second transparent layer to a focus on the second information layer, and a 
detection system for receiving radiation of the first and second radiation beam from the 
information layer and including a photo-sensitive ai ea arranged in a detection plane, the optical 
system including an optical element having a non-periodic phase structure, the phase structure 
mcluding a plurality of concentric areas inducing a wavefront deviation in the first radiation beam 
that globally approximates a flat wavefront deviation and inducing a wavefront deviation in the 
centi al sub-beam that compensates the difference in spherical aberration due to the first and 
second transparent layer, characterized in tiiat the optical element is ti ansparent for the first 
radiation beam, the central sub-beam and the outer sub-beam, and that the wavefront deviation 
induced in the second radiation beam is such that, when the focus of the central sub-beam is 
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located on the second inforniation layer, the radiation of the centi al sub-beam and the outer 
sub-beam form a central intensity distribution and an outer intensity distribution, respectively, in 
die detection plane, the central intensity distribution and the outer intensity distribution being 
separated by a substantially daik area, and the photo-sensitive area captures radiation of 
substantially only the central distribution, \^erein the phase structure induces a wavefront 
deviation in the second radiation beam that globally approximates spherical aberration and 
defocus, the defocus changing the axial distance between the focus of the central sub-beam and the 
focus of the outer sub-beam. 

In regard to claim 4, none of the references of record alone or in combination disclose or 
suggest an optical head for scanning a first optical record earner including a first information layer 
and a first tr ansparent layer having a first thickness and for scanning a second optical record carrier 
including a second information layer and a second transpaient layer having a second thickness 
different from the first thickness, the head including a radiation source for generating a first 
radiation beam having a first wavelength and a second radiation beam having a second wavelengUi 
different from the first wavelength, the second radiation beam including a central sub-beam and an 
outer sub-beam, an optical system for converging the first radiation beam through the first 
ti ansparent layer to a focus on the first information layer and for converging the second radiation 
beam through the second transparent layer to a focus on tlie second information layer, and a 
detection system for receiving radiation of the first and second radiation beam from the 
information layer and including a photo-sensitive area an anged in a detection plane, the optical 
system including an optical element having a non-periodic phase structure, the phase structure 
including a plurality of concentric areas inducing a wavefront deviation in the first radiation beam 
that globally approximates a flat wavefront deviation and inducing a wavefront deviation in the 
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central sub-beam that compensates the difference in spherical aberration due to the fiist and 
second transparent layer, characterized in that the optical element is tr ansparent for the first 
radiation beam, the central sub-beam and the outer sub-beam, and that the wavefront deviation 
induced in the second radiation beam is such that, when the focus of the centr al sub-beam is 
located on the second information layer, the radiation of the central sub-beam and the outer 
sub-beam form a central intensity distribution and an outer intensity distribution, respectively, in 
the detection plane, the central intensity distribution and the outer intensity distribution being 
separated by a substantially dark area, and the photo-sensitive area captures radiation of 
substantially only the centr al distribution, wherein the phase structure introduces a defocus in the 
central sub-beam. 

In regard to claim 10, none of the references of record alone or in combination disclose or 
suggest an optical head for scanning multiple record canier types, ttie head including a radiation 
source for generating a first radiation beam having a first wavelength and a second radiation beam 
having a second wavelength different from the first wavelength, the second radiation beam 
including a central sub-beam and an outer sub-beam, an optical system for converging the first 
radiation beam upon a first media type to a focus and for converging the second radiation beam 
through upon a second media type, the optical system including an optical element havirig a non- 
peiiodic phase structure, the phase structure including a plurality of concentric areas inducing a 
wavefront deviation in the first radiation beam that globally approximates a flat wavefront deviation 
and inducing a wavefront deviation in the central sub-beam that compensates the difference in 
spherical aberration due to the first and second media types, wherein the optical element is 
transpai ent for the first radiation beam, tiie central sub-beam and the outer sub-beam, a detection 
system for receiving radiation of the first and second radiation beam from the first and second 
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media types including a photo-sensitive area arranged in a detection plane, and wherein the 
wavefront deviation induced in the second radiation beam is such that, when the focus of the 
central sub-beam is located on the second information layer, the radiation of the central sub-beam 
and the outer sub-beam form a central intensity distribution and an outer intensity distiibudon, 
respectively, in the detection plane, the centr al intensity distribution and the outer intensity 
distribution being separated by a substantially dark area and the photo-sensitive area captures 
radiation of substantially only the central distribution, nrfierein the phase structure induces a 
wavefront deviation in the second radiation beam that globally approximates spherical aberration 
and defocus, the defocus changing the axial distance betweeii the focus of the central sub-beam 
and the focus of the outer sub-beam. 

In regard to claim 1 1, none of the references of record alone or in combination disclose or 
suggest an optical head for scanning multiple record carrier types, the head including a radiation 
source for generating a first radiation beam having a first wavelength and a second radiation beam 
having a second wavelength different from the first wavelength, the second radiation beam 
including a cenDal sub-beam and an outer sub-beam, an optical system for converging the first 
radiation beam upon a first media type to a focus and for converging the second radiation beam 
through upon a second media type, the optical system including an opdcal element having a non- 
periodic phase structure, the phase structure including a plurality of concentric areas inducing a 
wavefront deviation in the first radiation beam that globally approximates a flat wavefront deviation 
and inducing a wavefront deviation in the central sub-beam that compensates the difference in 
spherical aberration due to die first and second media types, wherein the optical element is 
tr ansparent for the first radiation beam, the central sub-beam and the outer sub-beam, a detection 
system for receiving radiation of the first and second radiation beam from the first and second 
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media types including a photo-sensitive area arranged in a detection plane, and wherein the 
wavefront deviation induced in the second radiation beam is such that, when the focus of the 
central sub-beam is located on the second information layer, the radiation of the central sub-beam 
and the outer sub-beam form a central intensity distribution and an outer intensity distribution, 
respectively, in die detection plane, the central intensity distribution and the outer intensity 
distribution being separated by a substantially dark area and the photo-sensitive area captures 
radiation of substantially only the central distribution, wherein the phase structure introduces a 
defocus in the central sub-beam. 

Response to Arguments 
4. Applicant's arguments filed July 7, 2004, with respect to the rejections under 35 U.S.C 
103(a) over Yoo in view of Katayama have been fully considered but they are not persuasive. 

In regard to claim 1, Fig. 2B of Yoo shows the second radiation beam. The portion of the 
second radiation beam that tiavels through portions Al and A2 of die optical system (Fig. 2B, 
element 20) and not the portions themselves is the central sub-beam (light beam shown in Fig. 2B 
with solid lines). The portion of the second radiation beam that travels through portion A3 of the 
optical systern and not portion itself is die outer sub-beam (light beam shown in Fig. 2B with 
dashed lines). Fig. 3A clearly shows that the phase structure (Figs. 2A-2D, element A2) induces a 
wavefront deviation to the second radiation beam that compensates for a difference in spherical 
aberration, which is caused when discs of different thickness are read with the same optical system. 
Lasdy, Applicant states that die optical element of Katayama (Fig. 6(b), element 24) imparts a 
phase difference of ^% to 780nm light as the basis for the conclusion that optical element of 
Katayama has a periodic phase structure. However, the Examiner is unable to understand how the 
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phase change imparted by the optical element, which has to do with die height of the plurality of 
concentric areas (Fig. 6(b), element 21), has any bearing on whether or not the optical element has 
a periodic phase structure. It also noted that the optical element of Katayama imparts a phase 
difference of 2n to 650nm light (Col. 12, Imes 39-43) instead of to 780nm light as su^ested by 
Applicant and diat the dimensions of the plurality of concentric areas given in Fig. 8 show that the 
optical element has a non-periodic phase str ucture. 

Arguments in regard to claims 2 and 7 are unpersuasive because they rely on unpersuasive 
aiguments regarding the allowability of claim 1 . 

In regard to claim 5, the plurality of concentiic areas of Katayama are limited to the area 
through which light that is converged on the second information layer travels and outer portion 
(Figs. 2C and 2D, element A3) of the phase structure of Yoo is not affected by the plurality of 
concentric areas of Katayama. 

In regard to claim 6, any reasonable viewing of Fig. 2B of Yoo indicates that the axial 
distance between the focus of the central sub-beam and the focus of the outer sub-beam is at least 
12.5 um. It is noted that the thickness of the second optical record carrier (Fig. 2B, element 30B) 
is 1.2mm (Col. 8, line 15) and the second working distance (Fig. 2B, element WD 2) is 1.525mrn 
(Col. 7, line 4^, . . _ _ ■ 

Condusion 

5. THIS ACnON IS MADE FINAL. Applicant is reminded of die extension of time policy 
as setfordi in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from die mailing date of this action. In die event a first reply is filed wddiin TWO 
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MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREErMONTH shortened statutory period, then the shortened statutoiy period 
will expire on the date the advisoiy action is mailed, and any extension fee pursuant to 37 
CFR LI 36 (a) will be calculated from die mailmg date of the advisory action. In no event, however, 
will the statutoiy period for reply expire later than SIX MONTHS from the mailing date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Michael V Battaglia whose telephone number is (703) 305-4534. The 
examiner can normally be reached on 5-4/9 Plan with 1st Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Hoa T Nguyen can be reached on (703) 305-9687. The fax phone number for the organization 
where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Apphcation Information RetnevaJ (PAIR) system. Status infoimation for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see htti);//pair-direct.uspto.gov. Should you have questions _on access to die Private PAIR 
system, contact die Electionic Business Center (EBC) at 866-217-9197 (toll-free). \ 




Michael Battaglia 




